ABSTRACT: Carcass quality and intramuscular fat content of castrates and gilts are compared and a possible dependence of intramuscular fat content on sex and slaughter weight is determined in the pig population of the Slovak Republic. A total of 129 pigs of three different genotypes were included in the experiment. After slaughter, the carcasses were weighed and backfat thickness was measured. On the next day, carcass dissection described by Walstra and Merkus (1995) was determined. Four prime cuts (shoulder, loin, ham and belly) were further dissected to meat, bones and fat with skin. Intramuscular fat content was analysed in a laboratory from the samples (100 g) of musculus longissimus dorsi. The results were statistically analysed using SAS/STAT and a linear model was used to find the dependence of intramuscular fat content. Correlation coefficients between carcass traits and intramuscular fat were also calculated. Sex of pigs, and particularly weight of lean meat and weight of fatty parts had a significant effect on intramuscular fat content (P < 0.0001 and P = 0.0022) while no effect of the genotype and slaughter weight was observed. Significant differences between castrates and gilts were found in almost all observed traits, e.g. average backfat thickness (29.01 vs. 25.56 mm), percentage of meat (52.77 vs. 57.68%), intramuscular fat content (2.49 vs. 2.00%). Generally, the intramuscular fat in the pig population is not sufficient (2.25%), therefore it would be desirable to include this trait in selection strategies in pig breeding.
Selection strategies focused on increased lean meat content have caused a reduction not only in subcutaneous fat thickness but also in intramuscular fat content (Schwörer et al., 1995) . It has had an undesirable impact on the eating quality of pork because it decreased its sensory properties such as juiciness, tenderness, taste (Hertzmann et al., 1988; Barton-Gade, 1990; Gispert et al., 1990) .
In the last years, intramuscular fat content has become an important indicator of meat quality and in many countries the consumers demand fresh pork of high quality (colour, taste, water-holding capacity, tenderness) (Kaufmann and Warner, 1993) . The recommended intramuscular fat content to meet consumer demands ranges from 2.0 to 4.0% (Verbeke et al., 1999) . The majority of the authors concluded that poorer sensory quality traits were associated with the intramuscular fat content below 2.5% (Enser and Wood, 1991; Fernandez et al., 1999) .
As shown by the results of investigations, the intramuscular fat content depends on various factors -breed type, slaughter weight, sex of pigs. However, the careful study of available literature brings about contradictory results. Some authors reported a significant effect of sex, slaughter weight or breed type on intramuscular fat content (Cameron et al., 1990; Edwards et al., 1992; Oliver et al., 1994; Čandek-Potokar et al., 1998; Brewer et al., 2002; Latorre et al., 2003) , whereas the others did not (Cisneros et al., 1996; Enfält et al., 1997; Hamilton et al., 2000; Faucitano et al., 2004; Latorre et al., 2004) . These discrepancies might be due to different conditions of single experiments, comparing the genotypes more or less differing from each other in the deposition and distribution of intramuscular fat in muscles. The effect of nutrition could also play an important role in different intramuscular fat content.
The aim of this study was to compare the carcass quality and intramuscular fat content of castrates and gilts and to determine a possible dependence of intramuscular fat content on sex, live weight and/or breed combination in commercially produced pigs in the Slovak Republic.
MATERIAL AND METHODS
A total of 129 pigs of three different genotypes were included in the experiment. They originated from the crossing of sows of White Meaty breed and purebred or crossbred boars of Landrace (n = 32), Hampshire × Pietrain (n = 80) and Yorkshire × Pietrain (n = 17) breeds. Pigs were housed in conditions of an experimental test station and fed a commercial feed mixture. They were slaughtered at average live weight 108.0 kg in an experimental abattoir of RIAP. After slaughter, the carcasses were weighed and backfat thickness was measured. On the next day, carcass dissection described by Walstra and Merkus (1995) Intramuscular fat content was analysed in a laboratory from the samples (100 g) of musculus longissimus dorsi taken twenty-four hours after slaughter at the level of the last rib by Infratec (Germany).
The results were statistically analysed using SAS/ STAT (2002) (2003) , procedure MEANS was used to calculate basic statistical characteristics, procedure CORR was applied for the calculation of Pearson correlation coefficients. Based on the results of procedure REG the following linear model was used: 
RESULTS AND DISCUSSION
Basic statistics for carcass traits in the whole set are given in Table 1 . The average percentage of lean meat (PMEAT) was 55.13% at carcass weight (CW) 87.73 kg. Pulkrábek et al. (2006) reported very similar results from the evaluation of carcass value of final hybrids commonly produced in the Czech Republic (55.38% lean meat content at 90.8 kg carcass weight). The average backfat thickness (BF) of pigs in our experiment reached 27.36 mm. The average content of intramuscular fat (IMF) was 2.25%. The highest coefficients of variation were found for IMF, FAT (weight of fatty parts) and PFAT (percentage of fatty parts) (30.17, 23.05 and 20.62%, respectively). Faucitano et al. (2005) reported lower IMF content in pigs of three different genotypes (1.22-2.01%).
Considerable differences between castrates and gilts were observed in almost all carcass traits (Table 2). Compared to castrates gilts had significantly higher weight of meat from the four prime cuts (shoulder, loin, ham and belly) resulting in higher PMEAT (57.68 vs. 52.77%). However, castrates produced more subcutaneous fat. Average BF, FAT and PFAT of castrates were significantly higher than those of gilts (29.01 vs. 25.56 mm, 9.57 vs. 7.55 kg and 21.79 vs. 17.43%, respectively). The results are in agreement with previous reports on sex differences (Larzul et al., 1997; Tischendorf et al., 2002; Cassady et al., 2004) . However, Mohrmann et al. (2006) did not find any significant differences between the sexes (gilts and barrows), but gilts tended to have higher lean meat content. Our results document the better ability of gilts to deposit more lean meat compared to castrates that produce fattier carcasses. It is due to genetic aspects and castration of males resulting in different metabolism of both sexes. On the other hand, the content of intramuscular fat was significantly higher in castrates than in gilts (2.49 vs. 2.00%), which was in agreement with Oliver et al. (1994) , Latorre et al. (2003) , and Correa et al. (2006) . Opposite results were reported by Cisneros et al. (1996) , Enfält et al. (1997) , Hamilton et al. (2000) , Faucitano et al. (2004) and Latorre et al. (2004) , who did not find any significant effect of sex on IMF.
Correlation coefficients between evaluated traits are given in Tables 4-6. Slaughter weight (SW) correlated with percentage of lean meat non-sig- Weights of four prime cuts and tenderloin correlated with MEAT and PMEAT highly significantly in all pigs (0.55 to 0.96 and 0.45 to 0.70), castrates (0.56 to 0.96 and 0.34 to 0.59) and gilts (0.46 to 0.94 and 0.37 to 0.73). Weight of ham showed the highest correlations and weight of tenderloin the lowest. The relations of HAM, LOIN, SHD, BELLY and TEND to IMF content were negative and significant in almost all cases in castrates and gilts (-0.16 to -0.38 and/or -0.18 to -0.46). Similarly, the correlations of MEAT and PMEAT to IMF were negative and significantly different in both sexes (-0.33, -0.46 and/or -0.47, -0.34). These correlations are undesirable and suggest a decrease in intramuscular fat content in muscles with increasing lean meat content of pigs.
Weight of fatty parts (FAT) and percentage of fatty parts (PFAT) correlated with IMF positively and more strongly in castrates than in gilts (0.38, 0.49 and/or 0.20, 0.38).
As mentioned above, the model was created to find out the factors influencing the content of intramuscular fat in pigs. As no significant effect of genotype was found, we did not use this factor in the model. These results are consistent with the findings of Cisneros et al. (1996) . On the contrary, Edwards et al. (1992) , Oliver et al. (1994) and Latorre et al. (2003) found a significant influence of breed type on IMF content. Duroc breed, which has a genetic base for higher intramuscular fat content, was used in crossing in all those cases.
The slaughter weight of pigs did not have any impact on intramuscular fat content in our experiment (Table 3) as reported by Latorre et al. (2004) and Correa et al. (2006) . The model that included the fixed effect of sex, weight of lean meat and weight of fatty parts in relation to the sex influencing intramuscular fat of pigs was selected (Table 7). The weight of lean meat of gilts was higher by about 1.5 kg than in castrates and it resulted in the much higher percentage of lean meat (57.68 vs. 52.77%). On the other hand, castrates had higher weight and percentage of fatty parts than gilts. Better meatiness of gilts resulted in lower intramuscular fat content. The data suggest a marked effect of sex, mainly on an increase in the level of meatiness at decreasing intramuscular fat content in pig carcasses. This fact is supported by regression coef- Table 4 . Correlations between traits in the whole set (n = 129) ficients of castrates and/or gilts MEAT on on IMT, which were negative (Table 8) . These results are in agreement with the study of Eikelenboom et al. (1996) , and Brewer et al. (2002) . However, Villé et al. (1997) reported that high carcass quality -lean meat content -can be combined with high meat quality -sufficient intramuscular fat content. The authors did not find a relationship between intramuscular fat content and backfat thickness. For that reason it is possible to combine selection for low backfat thickness with selection for higher IMF. The absence of the relationship between carcass fatness and intramuscular fat content was also confirmed by Sellier (1998) and Faucitano et al. (2005) . Almost identical results were reached in our experiment when the relationship between BF and IMF in gilts was non-significant (0.15), but in castrates it was closer and significant (0.32).
As mentioned above, the intramuscular fat content is of high importance for the eating quality of pork. For that reason, some countries attempt to include this trait into selection programs -USA (Leaflet et al., 2006) , the Netherlands (Bergsma, 2004) , Switzerland (Rohr et al., 1999) . Cameron (1998) recommended periodical evaluations of nucleus herds for meat and eating quality including intramuscular fat to breeding companies in the United Kingdom. Intentional selection for intramuscular fat content may improve this trait. Newcom et al. (2003) found out that after one generation of selection, the average percentage of IMF in a selected line was 0.50 higher than in the control line of pigs. After four generations of selection, the difference between selected and control line was 1.03% in favour of the selected line (Schwab et al., 2005) . This selection resulted in slightly more backfat and smaller loin muscle area without significant impact on growth and other meat quality traits.
The results of this study document large differences in carcass quality and intramuscular fat content between castrates and gilts. The level of meatiness of gilts and/or castrates had a significant impact on the content of intramuscular fat, however, slaughter weight had no effect on this trait. Generally, the level of intramuscular fat of pigs in the analysed set was low, both in castrates and gilts. Based on these results, and also on our previous studies, it would be desirable to include the intramuscular fat content as a very important trait influencing the eating characteristics in selection programs in pig breeding. 
